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1. Introduction

In this paper, Tdocs submitted to RAN1#103-e on this issue are summarized.

2. Remaining issues
2.1. Issue #1: Limitation on the number of PUCCHs carrying HARQ-ACK in a slot/subslot (OPPO, Apple, DOCOMO) 

Based on the agreement made in RAN1 #98 MIMO session, UE is allowed to transmit up to 2 PUCCH in a slot, but this is not supported in a subslot. Based on the descriptions in Clause 9.2, if both ackNackFeedbackMode-r16 = separate and subslotLengthForPUCCH-r16 are provided, up to two PUCCHs with HARQ-ACK can be transmitted in one subslot. This does not align with the agreements made by both URLLC and MIMO session.

OPPO proposal:

Proposal: Adopt the following text proposal for TS 38.213.
------------------------------------------------- Start of TP 38.213 V16.3.0-----------------------------------------------------

9.2
UCI reporting in physical uplink control channel

UCI types reported in a PUCCH include HARQ-ACK information, SR, LRR, and CSI. UCI bits include HARQ-ACK information bits, if any, SR information bits, if any, LRR information bit, if any, and CSI bits, if any. The HARQ-ACK information bits correspond to a HARQ-ACK codebook as described in Clause 9.1. For the remaining of this clause, any reference to SR is applicable for SR and/or for LRR.

A UE may transmit one or two PUCCHs on a serving cell in different symbols within a slot. When the UE transmits two PUCCHs in a slot and the UE is not provided ackNackFeedbackMode-r16 = separate, at least one of the two PUCCHs uses PUCCH format 0 or PUCCH format 2.

If a UE is provided ackNackFeedbackMode-r16 = separate and not provided subslotLengthForPUCCH-r16, the UE may transmit up to two PUCCHs with HARQ-ACK information in different symbols within a slot.

In Clauses 9.2.3, 9.2.5.1 and 9.2.5.2, a UE assumes 11 CRC bits if a number of respective UCI bits is larger than or equal to 360; otherwise, the UE determines a number of CRC bits based on the number of respective UCI bits as described in [5, TS 38.212].

9.2.3
UE procedure for reporting HARQ-ACK

A UE does not expect to transmit more than one PUCCH with HARQ-ACK information in a slot, if the UE is not provided ackNackFeedbackMode-r16 = separate and provided subslotLengthForPUCCH-r16. 

For DCI format 1_0, the PDSCH-to-HARQ_feedback timing indicator field values map to {1, 2, 3, 4, 5, 6, 7, 8}. For a DCI format, other than DCI format 1_0, scheduling a PDSCH reception or a SPS PDSCH release, the PDSCH-to-HARQ_feedback timing indicator field values, if present, map to values for a set of number of slots provided by dl-DataToUL-ACK, or dl-DataToUL-ACKForDCIFormat1_2 for DCI format 1_2, as defined in Table 9.2.3-1. 

------------------------------------------------- End of TP 38.213 V16.3.0-----------------------------------------------------

Apple proposal:

Proposal 1: In terms of whether UE supports sub-slot based HARQ-ACK PUCCH when UE is configured with Multi-DCI based Multi-TRP operation, adopt one of the following solutions:

· Alt 1: Introduce UE capability to indicate whether UE supports sub-slot based HARQ-ACK feedback when Multi-DCI based Multi-TRP operation is configured 

· Alt 2: When UE is configured with Multi-DCI based Multi-TRP operation, the UE is not expected to be configured with sub-slot based HARQ-ACK feedback. TP to 38.213 as follows

	9
UE procedure for reporting control information

<unchanged part omitted>

In the remaining of this Clause, if a UE is provided subslotLengthForPUCCH-r16, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLengthForPUCCH-r16.

If, for an active DL BWP of a serving cell, the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs, and is provided CORESETPoolIndex with value 1 for one or more second CORESETs, the UE is not expected to be configured with subslotLengthForPUCCH-r16 in any PUCCH-config of the active UL BWP.
<unchanged part omitted>


Proposal 2: In terms of whether UE supports two HARQ-ACK codebooks with different priorities when UE is configured with Multi-DCI based Multi-TRP operation, adopt one of the following solutions 

· Alt 1: Introduce UE capability to indicate whether UE supports two HARQ-ACK codebooks with different priorities when Multi-DCI based Multi-TRP operation is configured 

· Alt 2: When UE is configured with Multi-DCI based Multi-TRP operation, the UE is not expected to be configured with two HARQ-ACK codebooks with different priorities. TP to 38.213 as follows

	9.1
HARQ-ACK codebook determination
If a UE is provided pdsch-HARQ-ACK-Codebook-List, the UE can be indicated by pdsch-HARQ-ACK-Codebook-List to generate one or two HARQ-ACK codebooks. If the UE is indicated to generate one HARQ-ACK codebook, the HARQ-ACK codebook is associated with a PUCCH of priority index 0. If a UE is provided pdsch-HARQ-ACK-Codebook-List, the UE multiplexes in a same HARQ-ACK codebook only HARQ-ACK information associated with a same priority index. If the UE is indicated to generate two HARQ-ACK codebooks

-
a first HARQ-ACK codebook is associated with a PUCCH of priority index 0 and a second HARQ-ACK codebook is associated with a PUCCH of priority index 1

-
the UE is provided first and second for each of {PUCCH-Config, UCI-OnPUSCH, PDSCH-codeBlockGroupTransmission} by {PUCCHConfigurationList, UCI-OnPUSCH-List, PDSCH-CodeBlockGroupTransmission-List}, respectively, for use with the first and second HARQ-ACK codebooks, respectively

If, for an active DL BWP of a serving cell, the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs, and is provided CORESETPoolIndex with value 1 for one or more second CORESETs, the UE is not expected to be configured to generate two HARQ-ACK codebooks. 

<unchanged part omitted>


Proposal 3: Adopt the following TP for TS 38.214 Clause 6.1.4:
	Within a cell group, a UE is not required to handle PUSCH(s) transmissions in slot sj in serving cell-j, and for j = 0,1,2.. J-1, slot sj overlapping with any given point in time, if the following condition is not satisfied at that point in time: 
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where
-
J is the number of configured serving cells belong to a frequency range

-
for the j-th serving cell,

-
M is the number of TB(s) transmitted in slot-sj. For PUSCH repetition Type B, each actual repetition is counted separately.
-
Tslot((j) =10-3/2((j), where ((j) is the numerology for PUSCH(s) in slot sj of the j-th serving cell. 
-
for the m-th TB, [image: image4.png]



-
A is the number of bits in the transport block as defined in Clause 6.2.1 [5, TS 38.212] 

-
C is the total number of code blocks for the transport block defined in Clause 5.2.2 [5, TS 38.212].[image: image6.png]



-
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is the number of scheduled code blocks for the transport block as defined in Clause 5.4.2.1 [5,38.212] 

-
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 [Mbps] is computed as the maximum data rate summed over all the carriers in the frequency range for any signaled band combination and feature set consistent with the configured servings cells, where the data rate value is given by the formula in Clause 4.1.2 in [13, TS 38.306], including the scaling factor f(i).


DCM proposal:

Reasons for change

Based on the current specification, it can be seen that UE can transmit only one PUCCH with HARQ-ACK in a slot or sub-slot. However, it is common understanding that UE can transmit at most one PUCCH with HARQ-ACK in a sub-slot per priority to align with the corresponding UE capabilities.

Summary of changes
Clarify that UE can transmit at most one PUCCH with HARQ-ACK in a sub-slot per priority.

Specs/Sections impacted 

TS 38.213 Section 9.2.3.

Consequences if not approved  

A UE may not be able to transmit at most one PUCCH with HARQ-ACK in a sub-slot per priority, which is inconsistent with UE capability.
Text proposal

---------------------------------Start of Text Proposal on TS 38.213 v16.3.0-----------------------
9.2.3
UE procedure for reporting HARQ-ACK

A UE does not expect to transmit more than one PUCCH with HARQ-ACK information in a slot per priority. 

<Unchanged parts are omitted>

--------------------------------------End of Text Proposal on TS 38.213 v16.3.0------------------
2.2. Issue #2: Intra-UE prioritization for PUCCH repetition (CATT, Nokia, QC)
CATT proposal:

Proposal 4: Adopt the following TP for section 9 of TS38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9
UE procedure for reporting control information

*** Unchanged text is omitted ***
When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes, the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of smaller priority index as described in Clause 9.2.5. Then, 

-
if a transmission of a first PUCCH over  [image: image12.png]Nouces



 slots of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in a slot in time with a transmission of a second PUSCH or a second PUCCH of smaller priority index, the UE cancels the transmission of the second PUSCH or the second PUCCH before the first symbol that would overlap with the first PUCCH transmission, where [image: image14.png]Nouces



 is the provided by respective nrofSlots if provided, otherwise [image: image16.png]Noucen




-
if a transmission of a first PUSCH over  [image: image18.png]Npuscu



 slots of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in a slot in time with a transmission of a second PUCCH of smaller priority index, the UE cancels the transmission of the second PUCCH before the first symbol that would overlap with the first PUSCH transmission, where [image: image20.png]Npuscu



 is the provided by pusch-AggregationFactor or numberofrepetitions-r16 if provided, otherwise[image: image22.png]Noyscr




where 
-
the overlapping is applicable before or after resolving overlapping among channels of larger priority index, if any, as described in Clause 9.2.5
-
the UE expects that the transmission of the first PUCCH or the first PUSCH, respectively, would not start before [image: image24.png]Tproca + G4



 after a last symbol of the corresponding PDCCH reception
-
[image: image26.png][oroc2



is the PUSCH preparation time for a corresponding UE processing capability assuming [image: image28.png]


 [6, TS 38.214], based on [image: image30.png]


 and [image: image32.png]


 as subsequently defined in this Clause, and [image: image34.png]


 is determined by a reported UE capability
If a UE is scheduled by a DCI format in a first PDCCH reception to transmit a first PUCCH or a first PUSCH of larger priority index that overlaps with a second PUCCH or a second PUSCH transmission of smaller priority index that, if any, is scheduled by a DCI format in a second PDCCH

-
[image: image36.png][oroc.2



 is based on a value of [image: image38.png]


 corresponding to the smallest SCS configuration of the first PDCCH, the second PDCCHs, the first PUCCH or the first PUSCH, and the second PUCCHs or the second PUSCHs 

-
if the overlapping group includes the first PUCCH

-
if processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell where the UE receives the first PDCCH and for all serving cells where the UE receives the PDSCHs corresponding to the second PUCCHs, and if processingType2Enabled of PUSCH-ServingCellConfig is set to enable for the serving cells with the second PUSCHs, N2 is 5 for [image: image40.png]


, 5.5 for [image: image42.png]


 and 11 for [image: image44.png]


 

-
else, N2 is 10 for [image: image46.png]


=0, 12 for [image: image48.png]


, 23 for [image: image50.png]


, and 36 for [image: image52.png]


;
-
if the overlapping group includes the first PUSCH 

-
if processingType2Enabled of PUSCH-ServingCellConfig is set to enable for the serving cells with the first PUSCH and the second PUSCHs and if processingType2Enabled of PDSCH-ServingCellConfig is set to enable for all serving cells where the UE receives the PDSCHs corresponding to the second PUCCHs, N2 is 5 for [image: image54.png]


, 5.5 for [image: image56.png]


 and 11 for [image: image58.png]



-
else, N2 is 10 for [image: image60.png]


=0, 12 for [image: image62.png]


, 23 for [image: image64.png]


, and 36 for [image: image66.png]


;
If a UE would transmit the following channels that would overlap in time

-
a first PUCCH of larger priority index with SR and a second PUCCH or PUSCH of smaller priority index, or 

-
a configured grant PUSCH of larger priority index and a PUCCH of smaller priority index, or

-
a first PUCCH of larger priority index with HARQ-ACK information only in response to a PDSCH reception without a corresponding PDCCH and a second PUCCH of smaller priority index with SR and/or CSI, or a configured grant PUSCH with smaller priority index, or a PUSCH of smaller priority index with SP-CSI report(s) without a corresponding PDCCH, or

 -
a PUSCH of larger priority index with SP-CSI reports(s) without a corresponding PDCCH and a PUCCH of smaller priority index with SR, or CSI, or HARQ-ACK information only in response to a PDSCH reception without a corresponding PDCCH, or

-
a configured grant PUSCH of larger priority index and a configured PUSCH of lower priority index on a same serving cell

the UE is expected to cancel the PUCCH/PUSCH transmissions of smaller priority index before the first symbol overlapping with the PUCCH/PUSCH transmission of larger priority index.

A UE does not expect to be scheduled to transmit a PUCCH or a PUSCH with smaller priority index that would overlap in time with a PUCCH of larger priority index with HARQ-ACK information only in response to a PDSCH reception without a corresponding PDCCH. A UE does not expect to be scheduled to transmit a PUCCH of smaller priority index that would overlap in time with a PUSCH of larger priority index with SP-CSI report(s) without a corresponding PDCCH.
In the remaining of this Clause, a UE multiplexes UCIs with same priority index in a PUCCH or a PUSCH. A PUCCH or a PUSCH is assumed to have a same priority index as a priority index of UCIs a UE multiplexes in the PUCCH or the PUSCH.
In the remaining of this Clause, the multiplexing or prioritization for overlapping channels are for overlapping channels with same priority index.
In the remaining of this Clause, if a UE is provided subslotLengthForPUCCH-r16, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLengthForPUCCH-r16.
----------------------------------------------------- End of text proposal ------------------------------------------------------
Nokia proposal:

Proposal 1: Adopt the following draft CR to clarify the PUCCH repetition operation with PHY priorities (changes in green, to be shown as track changes in the final CR)
9
UE procedure for reporting control information

<omitted text>
A PUSCH or a PUCCH transmission, including repetitions if any, can be of priority index 0 or of priority index 1. For a configured grant PUSCH transmission, a UE determines a priority index from priority, if provided. For a PUCCH transmission with HARQ-ACK information corresponding to a SPS PDSCH reception or a SPS PDSCH release, a UE determines a priority index from harq-CodebookID, if provided. For a PUCCH transmission with SR, a UE determines the corresponding priority as described in Clause 9.2.4. For a PUSCH transmission with semi-persistent CSI report, a UE determines a priority index from a priority indicator field, if provided, in a DCI format 0_1 or DCI format 0_2 that activates the semi-persistent CSI report. If a priority index is not provided to a UE for a PUSCH or a PUCCH transmission, the priority index is 0. 

If a UE is provided two PUCCH-Config
-
if the UE is provided subslotLengthForPUCCH-r16 in the first PUCCH-Config, the PUCCH resource for any SR configuration with priority index 0 or any CSI report configuration in any PUCCH-Config is within the subslotLengthForPUCCH-r16 symbols in the first PUCCH-Config
-
if the UE is provided subslotLengthForPUCCH-r16 in the second PUCCH-Config, the PUCCH resource for any SR configuration with priority index 1 in any PUCCH-Config is within the subslotLengthForPUCCH-r16 symbols in the second PUCCH-Config
If in an active DL BWP a UE monitors PDCCH either for detection of DCI format 0_1 and DCI format 1_1 or for detection of DCI format 0_2 and DCI format 1_2, a priority index can be provided by a priority indicator field. If a UE indicates a capability to monitor, in an active DL BWP, PDCCH for detection of DCI format 0_1 and DCI format 1_1 and for detection of DCI format 0_2 and DCI format 1_2, a DCI format 0_1 or a DCI format 0_2 can schedule a PUSCH transmission of any priority and a DCI format 1_1 or a DCI format 1_2 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority. 

When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes, the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of smaller priority index as described in Clauses 9.2.5 and 9.2.6. Then, 

-
if a transmission of a first PUCCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time with a transmission of a second PUSCH or a second PUCCH of smaller priority index, the UE cancels in each slot where the overlap would happen the transmission of the second PUSCH or the second PUCCH before the first symbol that would overlap with the first PUCCH transmission in the slot
-
if a transmission of a first PUSCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time with a transmission of a second PUCCH of smaller priority index, the UE cancels the transmission of the second PUCCH in each slot where the overlap would happen before the first symbol that would overlap with the first PUSCH transmission
where 
-
the overlapping is applicable before or after resolving overlapping among channels of larger priority index, if any, as described in Clauses 9.2.5 and 9.2.6
-
the UE expects that the transmission of the first PUCCH or the first PUSCH, respectively, would not start before [image: image68.png]Tproca + G4



 after a last symbol of the corresponding PDCCH reception
-
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is the PUSCH preparation time for a corresponding UE processing capability assuming [image: image72.png]


 [6, TS 38.214], based on [image: image74.png]


 and [image: image76.png]


 as subsequently defined in this Clause, and [image: image78.png]


 is determined by a reported UE capability
If a UE is scheduled by a DCI format in a first PDCCH reception to transmit a first PUCCH or a first PUSCH of larger priority index that overlaps with a second PUCCH or a second PUSCH transmission of smaller priority index that, if any, is scheduled by a DCI format in a second PDCCH

-
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 is based on a value of [image: image82.png]


 corresponding to the smallest SCS configuration of the first PDCCH, the second PDCCHs, the first PUCCH or the first PUSCH, and the second PUCCHs or the second PUSCHs 

-
if the overlapping group includes the first PUCCH

-
if processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell where the UE receives the first PDCCH and for all serving cells where the UE receives the PDSCHs corresponding to the second PUCCHs, and if processingType2Enabled of PUSCH-ServingCellConfig is set to enable for the serving cells with the second PUSCHs, N2 is 5 for [image: image84.png]


, 5.5 for [image: image86.png]


 and 11 for [image: image88.png]


 

-
else, N2 is 10 for [image: image90.png]


=0, 12 for [image: image92.png]


, 23 for [image: image94.png]


, and 36 for [image: image96.png]


;
-
if the overlapping group includes the first PUSCH 

-
if processingType2Enabled of PUSCH-ServingCellConfig is set to enable for the serving cells with the first PUSCH and the second PUSCHs and if processingType2Enabled of PDSCH-ServingCellConfig is set to enable for all serving cells where the UE receives the PDSCHs corresponding to the second PUCCHs, N2 is 5 for [image: image98.png]


, 5.5 for [image: image100.png]


 and 11 for [image: image102.png]



-
else, N2 is 10 for [image: image104.png]


=0, 12 for [image: image106.png]


, 23 for [image: image108.png]


, and 36 for [image: image110.png]


;
If a UE would transmit the following channels that would overlap in time in one or more slots
-
a first PUCCH of larger priority index with SR and a second PUCCH or PUSCH of smaller priority index, or 

-
a configured grant PUSCH of larger priority index and a PUCCH of smaller priority index, or

-
a first PUCCH of larger priority index with HARQ-ACK information only in response to a PDSCH reception without a corresponding PDCCH and a second PUCCH of smaller priority index with SR and/or CSI, or a configured grant PUSCH with smaller priority index, or a PUSCH of smaller priority index with SP-CSI report(s) without a corresponding PDCCH, or

 -
a PUSCH of larger priority index with SP-CSI reports(s) without a corresponding PDCCH and a PUCCH of smaller priority index with SR, or CSI, or HARQ-ACK information only in response to a PDSCH reception without a corresponding PDCCH, or

-
a configured grant PUSCH of larger priority index and a configured PUSCH of lower priority index on a same serving cell

the UE is expected to cancel in each slot where overlap would happen the PUCCH/PUSCH transmissions of smaller priority index before the first symbol overlapping with the PUCCH/PUSCH transmission of larger priority index.

A UE does not expect to be scheduled to transmit a PUCCH or a PUSCH with smaller priority index that would overlap in time with a PUCCH of larger priority index with HARQ-ACK information only in response to a PDSCH reception without a corresponding PDCCH. A UE does not expect to be scheduled to transmit a PUCCH of smaller priority index that would overlap in time with a PUSCH of larger priority index with SP-CSI report(s) without a corresponding PDCCH.
<omitted text>
QC proposal:

	Reason for change:
	In TS 38.213 v16.3.0, the UE behavior for handling overlapping PUCCH/PUSCH transmissions with repetitions and with different priorities are missing. The TP in this section specifies the UE behavior to resolve overlapping PUCCH/PUSCH transmissions with repetitions and with different priorities. 



	
	

	Summary of change:
	The current UE behavior to cancel low priority channel due to collision with high priority channel are extended to cover the case of at least one of the overlapping channels are scheduled with repetitions. 

	
	

	Consequences if not approved:
	PUCCH repetition is broken whenever the UE is configured with two priorities at the physical layer.  


	Modified clause (Section 9 of TS 38.213)


When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes, including repetitions if any, the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of smaller priority index as described in Clause 9.2.5 and 9.2.6. Then,

-
if a transmission of a first PUCCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time in a slot with a transmission of a second PUSCH or a second PUCCH of smaller priority index, the UE cancels the transmission of the second PUSCH or the second PUCCH before the first symbol that would overlap with the first PUCCH transmission in the slot
-
if a transmission of a first PUSCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time in a slot with a transmission of a second PUCCH of smaller priority index, the UE cancels the transmission of the second PUCCH before the first symbol that would overlap with the first PUSCH transmission in the slot
where

-
the overlapping is applicable before or after resolving overlapping among channels of larger priority index, if any, as described in Clause 9.2.5 and 9.2.6
-
the UE expects that the transmission of the first PUCCH or the first PUSCH, respectively, would not start before [image: image112.png]Tproca + G4



 after a last symbol of the corresponding PDCCH reception
-
[image: image114.png][oroc2



is the PUSCH preparation time for a corresponding UE processing capability assuming [image: image116.png]


 [6, TS 38.214], based on [image: image118.png]


 and [image: image120.png]


 as subsequently defined in this Clause, and [image: image122.png]


 is determined by a reported UE capability
------------------------------------ Omitted parts --------------
If a UE would transmit the following channels, including repetitions if any, that would overlap in time

-
a first PUCCH of larger priority index with SR and a second PUCCH or PUSCH of smaller priority index, or 

-
a configured grant PUSCH of larger priority index and a PUCCH of smaller priority index, or

-
a first PUCCH of larger priority index with HARQ-ACK information only in response to a PDSCH reception without a corresponding PDCCH and a second PUCCH of smaller priority index with SR and/or CSI, or a configured grant PUSCH with smaller priority index, or a PUSCH of smaller priority index with SP-CSI report(s) without a corresponding PDCCH, or

 -
a PUSCH of larger priority index with SP-CSI reports(s) without a corresponding PDCCH and a PUCCH of smaller priority index with SR, or CSI, or HARQ-ACK information only in response to a PDSCH reception without a corresponding PDCCH, or

-
a configured grant PUSCH of larger priority index and a configured PUSCH of lower priority index on a same serving cell

the UE is expected to cancel the PUCCH/PUSCH transmissions of smaller priority index before the first symbol overlapping with the PUCCH/PUSCH transmission of larger priority index in the overlapping slot(s).

	End


2.3. Issue #3: Type 1 HARQ-ACK codebook for sub-slot based operation (CATT, Nokia, QC)
CATT proposal:

Proposal 6: Type-1 HARQ-ACK codebook is not supported for sub-slot based HARQ-ACK feedback in Rel-16.
A text proposal is provided below for UL transmissions overlapping in 38.213 section 9.1.2.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.1.2
Type-1 HARQ-ACK codebook determination

This clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.
A UE does not expect to be configured with pdsch-HARQ-ACK-Codebook = semi-static for a codebook if a UE is provided subslotLength-ForPUCCH for the codebook.
A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format. 

----------------------------------------------------- End of text proposal ------------------------------------------------------
Nokia proposal:

Proposal 1: Change the Type-1 HARQ-ACK codebook algorithm to support sub-slot and cross numerologies by enhancing the proposal from NEC to four steps:

· Step 1: Determine the HARQ-ACK multiplexing window based on the HARQ-ACK timing set and sub-slot length.

· Step 2: If a UL sub-slot in the HARQ-ACK window spans multiple DL slots, create a new TDRA table which is the union of the configured TDRA table and the configured TDRA table offset by 14 symbols.     

· Step 3: Split the TDRA table into N sub-tables based on the sub-slot length and PDSCH-to UL sub-slot association. N is the number of sub-slots within a slot.

· Step 4: Do pruning based on TDD configuration and sub-table per sub-slot similar as Rel-15.

Proposal 2: Endorse the following draft CR to TS 38.213 Sec. 9.1.2.1 (green text to be shown as track changes in the final CR)

<omitted text>
9.1.2.1
Type-1 HARQ-ACK codebook in physical uplink control channel

For a serving cell [image: image124.png]


, an active DL BWP, and an active UL BWP, as described in Clause 12, the UE determines a set of [image: image126.png]


 occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot [image: image128.png]


. If serving cell [image: image130.png]


 is deactivated, the UE uses as the active DL BWP for determining the set of [image: image132.png]


 occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:

a)
on a set of slot timing values [image: image134.png]


 associated with the active UL BWP
a)
If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for either DCI format 1_1 or DCI format 1_2 on serving cell [image: image136.png]


, [image: image138.png]


 is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} 
b)
If the UE is configured to monitor PDCCH for DCI format 1_1 and is not configured to monitor PDCCH for DCI format 1_2 for serving cell [image: image140.png]


, [image: image142.png]


 is provided by dl-DataToUL-ACK 
c)
If the UE is configured to monitor PDCCH for DCI format 1_2 and is not configured to monitor PDCCH for DCI format 1_1 for serving cell [image: image144.png]
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	Reason for change:
	1. In TS 38.213 v16.3.0, the Type-1 HARQ-ACK codebook design as provided in Section 9.1.2.1 is broken for TDD and when the UE is provided by subslotLength-ForPUCCH.

2. The Type-1 HARQ-ACK codebook design as provided in Section 9.1.2.1 results in a large redundancy in the codebook size, when the UE is provided by subslotLength-ForPUCCH.

	
	

	Summary of change:
	The pesudo code in Section 9.1.2.1 was modified to account for 
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2) To determine the PDSCH occasions for the Type 1 HARQ-ACK CB, SLIV entries that does not end in the subslot is removed from counting. 

	
	

	Consequences if not approved:
	The Type 1 HARQ-ACK codebook as provided in Section 9.1.2.1 is broken for TDD and when the UE is provided by subslotLength-ForPUCCH.   
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2.4. Issue #4: Timing for secondary cell activation / deactivation (CATT, Nokia, vivo, ZTE)
The activation time of MAC-CE for sub-slot based HARQ-ACK report was discussed in last meeting. For SCell activation and deactivation, slot [image: image602.wmf]k

n

+

is used to determine the activation time, where [image: image603.wmf]k

 is [image: image604.wmf]1
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k

, when sub-slot based PUCCH transmission is configured, the unit of k1 is sub-slot, but the unit of [image: image605.wmf]k

 is slot. Therefore, the ambiguity occurs in the specification.
CATT proposal:
Proposal 3: Adopt the following TP for section 4.3 of TS38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
4.3
Timing for secondary cell activation / deactivation

When a UE receives in a PDSCH an activation command [11, TS 38.321] for a secondary cell and would transmit a PUCCH with corresponding HARQ-ACK in slot n, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133] and no earlier than slot[image: image606.wmf]k

n

+

, except for the following:
-
the actions related to CSI reporting on a serving cell that is active in slot [image: image607.wmf]k

n

+


-
the actions related to the sCellDeactivationTimer associated with the secondary cell [11, TS 38.321] that the UE applies in slot[image: image608.wmf]k

n

+


-
the actions related to CSI reporting on a serving cell which is not active in slot [image: image609.wmf]k

n

+

that the UE applies in the earliest slot after [image: image610.wmf]k

n

+

 in which the serving cell is active.

The value of [image: image611.wmf]k

 is [image: image613.png]3. NIDTEmER L



 where [image: image616.wmf]m

subframe,

slot

N

 is a number of slots per subframe for the SCS configuration [image: image617.wmf]m

 of the PUCCH transmission.

If a UE receives a deactivation command [11, TS 38.321] for a secondary cell and would transmit a PUCCH with corresponding HARQ-ACK in slot [image: image618.wmf]n

, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on an activated serving cell which the UE applies in slot [image: image620.png]n sublrame.
+3.NTEEE



. 
If the sCellDeactivationTimer associated with the secondary cell expires in slot [image: image622.wmf]n

, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on an activated serving cell which the UE applies in the first slot that is after slot [image: image623.wmf]subframe,
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 where [image: image624.wmf]m

 is the SCS configuration for PDSCH reception on the secondary cell.
----------------------------------------------------- End of text proposal ------------------------------------------------------
Nokia proposal:
Proposal 2: Adopt the following draft CR to clarify the SCell activation / deactivation timing with sub-slot PUCCH configuration (changes in green, to be shown as track changes in the final CR)
<omitted text>
4.3
Timing for secondary cell activation / deactivation

With reference to slots for PUCCH transmissions, when a UE receives in a PDSCH an activation command [11, TS 38.321] for a secondary cell ending in slot n, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133] and no earlier than slot [image: image625.wmf]k

n

+

, except for the following:
-
the actions related to CSI reporting on a serving cell that is active in slot [image: image626.wmf]k

n
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-
the actions related to the sCellDeactivationTimer associated with the secondary cell [11, TS 38.321] that the UE applies in slot [image: image627.wmf]k

n
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-
the actions related to CSI reporting on a serving cell which is not active in slot [image: image628.wmf]k

n

+

that the UE applies in the earliest slot after [image: image629.wmf]k
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 in which the serving cell is active.

The value of [image: image631.png]n+k



 is defined as [image: image633.png]rame.p
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, where m is the slot where UE transmits PUCCH with HARQ-ACK for the PDSCH carrying the activation command  [image: image635.png]


 is  [image: image637.png]


where, [image: image639.png]


 is a number of slots for a PUCCH transmission with HARQ-ACK information for the PDSCH reception and is indicated by the PDSCH-to-HARQfeedback timing indicator field in the DCI format scheduling the PDSCH reception as described in Clause 9.2.3 and [image: image640.wmf]m

subframe,

slot

N

 is a number of slots per subframe for the SCS configuration [image: image641.wmf]m

 of the PUCCH transmission.
<omitted text>
vivo proposal:
Proposal 1: Slot should be used when defining the effective time of MAC-CE when a UE is provided subslotLength-ForPUCCH.
Proposal 2: Adopt the following text proposal for timing for SCell activation/deactivation in 38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
4.3
Timing for secondary cell activation / deactivation

With reference to slots for PUCCH transmissions, when a UE receives in a PDSCH an activation command [11, TS 38.321] for a secondary cell and transmits corresponding HARQ-ACK in slot n, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133] and no earlier than slot [image: image642.wmf]k

n

+

, except for the following:
-
the actions related to CSI reporting on a serving cell that is active in slot [image: image643.wmf]k

n
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-
the actions related to the sCellDeactivationTimer associated with the secondary cell [11, TS 38.321] that the UE applies in slot [image: image644.wmf]k

n
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-
the actions related to CSI reporting on a serving cell which is not active in slot [image: image645.wmf]k

n

+

that the UE applies in the earliest slot after [image: image646.wmf]k
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 in which the serving cell is active.

The value of [image: image647.wmf]k

 is [image: image649.png]3. NIDTEmER L



  where [image: image652.wmf]m

subframe,

slot

N

 is a number of slots per subframe for the SCS configuration [image: image653.wmf]m

 of the PUCCH transmission.

With reference to slots for PUCCH transmissions, if a UE receives a deactivation command [11, TS 38.321] for a secondary cell and transmits corresponding HARQ-ACK in slot [image: image654.wmf]n

, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on an activated serving cell which the UE applies in slot [image: image655.wmf]k
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+

. 
If the sCellDeactivationTimer associated with the secondary cell expires in slot [image: image656.wmf]n

, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on an activated serving cell which the UE applies in the first slot that is after slot [image: image657.wmf]subframe,
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 where [image: image658.wmf]m

 is the SCS configuration for PDSCH reception on the secondary cell.
*** Unchanged text is omitted ***

----------------------------------------------------- End of text proposal ------------------------------------------------------
Text proposal for correction for timing of applying spatial setting for a PUCCH transmission is provided in the following section 2.2.
ZTE proposal:

Proposal 3: The UE applies SCell activation or deactivation command no early than the 3
[image: image659.wmf]m

,

subframe

slot

N

×

+ 1 slots after the PUCCH with HARQ-ACK corresponding to the PDSCH carrying the activation command. Adopt following text change for clause 4.3 in TS 38.213.

--------------------------------------------Text Proposal 3 for Section 4.3 in TS38.213 [1]-----------------------------------
	4.3
Timing for secondary cell activation / deactivation
<---------------------------Other parts are omitted ------------------------------->

With reference to slots for PUCCH transmissions, when a UE receives in a PDSCH an activation command [11, TS 38.321] for a secondary cell and the PUCCH transmission with HARQ-ACK information for the PDSCH reception ends in slot n, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133] and no earlier than slot 
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, except for the following:
-
the actions related to CSI reporting on a serving cell that is active in slot 
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-
the actions related to the sCellDeactivationTimer associated with the secondary cell [11, TS 38.321] that the UE applies in slot 
[image: image664.wmf]1
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-
the actions related to CSI reporting on a serving cell which is not active in slot 
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that the UE applies in the earliest slot after 
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 in which the serving cell is active.

The value of [image: image673.wmf]m
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 is a number of slots per subframe for the SCS configuration [image: image674.wmf]m

 of the PUCCH transmission.

<---------------------------Other parts are omitted ------------------------------->

Reasons for change

Remedy the unexpected long latency for SCell activation or deactivation when the sub-slot based PUCCH transmissions are configured

Summary of changes

redefine that UE applying the SCell activation or deactivation command always refers to the PUCCH transmission but not the PDSCH carrying the activation command

Specs/Sections impacted

TS 38.213, Section 4.3

Consequences if not approved:

unexpected latency for SCell activation or deactivation when the sub-slot based PUCCH transmissions are configured


2.5. Issue #5: HARQ-ACK codebook type with different priorities for secondary PUCCH group (DOCOMO)
DCM proposal:
Proposal 1:

· When PUCCH-SCell is configured, apply the configuration of pdsch-HARQ-ACK-Codebook-List to both primary and secondary PUCCH groups
· Send an LS to RAN2 to modify the description of pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup in TS 38.331 that it is applied to the cell group (i.e. for all the cells within the cell group)

Note that no correction for RAN1 spec is necessary because current description in Section 9 in TS 38.213 v16.3.0 covers the above case if TS 38.331 is modified accordingly.

3. Other corrections and clarifications
3.1. HARQ-ACK for a PDSCH reception in case of repetition (E///)
In this slot n corresponds to last PDSCH reception (with or without repetition) which mapped to UL slot size. However, the quantity (aggregation factor) RepNum16 or [image: image676.png]o ar
Nppsch



 is measured in DL slot size and therefore the the combination slot [image: image678.png]n— Npporsy+ 1



 or slot [image: image680.png]n — repetitionNumber-ri6+ 1



 is not correctly presented in the specification. To correct this, the quantity (aggregation factor) RepNum16 or [image: image682.png]o ar
Nppsch



 should be mapped to UL slot size.
E/// proposal:

Proposal 1

To determine HARQ-ACK information for the PDSCH reception in the PUCCH in slot [image: image684.png]n+k



, the PDSCH reception should be considered from slot  [image: image686.png]


 or [image: image688.png]— |repetitionNumber -r1e



.

Below is Text proposal reflecting above proposal in TS38.213:
	9.1.2
Type-1 HARQ-ACK codebook determination

*** Unchanged text is omitted ***
If the UE is provided pdsch-AggregationFactor in SPS-Config or PDSCH-Config and no entry in pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationListForDCI-Format1-2-r16 includes repetitionNumber-r16 in PDSCH-TimeDomainResourceAllocation-r16, [image: image690.png]IPDSCH



 is a maximum value of pdsch-AggregationFactor in SPS-Config or PDSCH-Config; otherwise  [image: image692.png]


. The UE reports HARQ-ACK information for a PDSCH reception

-
from slot [image: image694.png]


 [image: image696.png]


 to slot [image: image698.png]


, if [image: image700.png]Nppecw
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 is provided by pdsch-AggregationFactor [6, TS 38.214], or 

-
from slot [image: image702.png]


 [image: image704.png]


  to slot [image: image706.png]


, if the Time domain resource assignment field in the DCI format scheduling the PDSCH reception indicates an entry containing repetitionNumber-r16, or 

-
in slot [image: image708.png]


, otherwise 

only in a HARQ-ACK codebook that the UE includes in a PUCCH or PUSCH transmission in slot [image: image710.png]n+k



, where [image: image712.png]


 is a number of slots indicated by the PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format or provided by dl-DataToUL-ACK if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format. If the UE reports HARQ-ACK information for the PDSCH reception in a slot other than slot [image: image714.png]n+k



, the UE sets a value for each corresponding HARQ-ACK information bit to NACK. 

*** Unchanged text is omitted ***


3.2. Number of PRI bits and DCI format for low-priority PUCCH/PUSCH (ZTE)
In Rel-16, the PUCCH resource indicator field in DCI format 1_2 can be configured to be 0, 1, 2 or 3 bits by higher layer parameter numberOfBitsForPUCCH-ResourceIndicatorForDCI-Format1-2-r16. In clause 9 of current TS38.213, there is an editorial error in the existing spec for this field. Following correction is made.

ZTE proposal:
Proposal 1: Adopt following text change for clause 9 in TS 38.213.

--------------------------------------------Text Proposal 1 for Section 9.2.3 in TS38.213 [1]-----------------------------------

	9.2.3
UE procedure for reporting HARQ-ACK
<---------------------------Other parts are omitted ------------------------------->
The PUCCH resource indicator field values map to values of a set of PUCCH resource indexes, as defined in Table 9.2.3-2 for a PUCCH resource indicator field of 1bit, 2bits, or 3 bits, provided by resourceList for PUCCH resources from a set of PUCCH resources provided by PUCCH-ResourceSet with a maximum of eight PUCCH resources. If the PUCCH resource indicator field includes 1 bit or 2 bits, the values map to the first two values or the first four values, respectively, of Table 9.2.3-2. If the last DCI format does not include a PUCCH resource indicator field, the first value of Table 9.2.3-2 is used. 

For the first set of PUCCH resources and when the size [image: image715.wmf]PUCCH
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 of resourceList is larger than eight, when a UE provides HARQ-ACK information in a PUCCH transmission in response to detecting a last DCI format in a PDCCH reception, among DCI formats with a value of the PDSCH-to-HARQ_feedback timing indicator field, if present, or a value of dl-DataToUL-ACK, or a value of dl-DataToUL-ACKForDCIFormat1_2 for DCI format 1_2, indicating a same slot for the PUCCH transmission, the UE determines a PUCCH resource with index [image: image716.wmf]PUCCH
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where [image: image719.wmf]p

N

,

CCE

 is a number of CCEs in CORESET [image: image720.wmf]p

 of the PDCCH reception for the DCI format as described in Clause 10.1, [image: image721.wmf]p

n

CCE,

 is the index of a first CCE for the PDCCH reception, and [image: image723.png]


 is a value of the PUCCH resource indicator field in the DCI format. If the DCI format does not include a PUCCH resource indicator field, [image: image725.png]


.

Table 9.2.3-2: Mapping of PUCCH resource indication field values to a PUCCH resource in a PUCCH resource set with maximum 8 PUCCH resources

PUCCH resource indicator 
PUCCH resource
1 bit

2 bits

3 bits

'0'

'00'

'000'

1st PUCCH resource provided by pucch-ResourceId obtained from the 1st value of resourceList
'1'

'01'

'001'

2nd PUCCH resource provided by pucch-ResourceId obtained from the 2nd value of resourceList
'10'

'010'

3rd PUCCH resource provided by pucch-ResourceId obtained from the 3rd value of resourceList
'11'

'011'

4th PUCCH resource provided by pucch-ResourceId obtained from the 4th value of resourceList
'100'

5th PUCCH resource provided by pucch-ResourceId obtained from the 5th value of resourceList
'101'

6th PUCCH resource provided by pucch-ResourceId obtained from the 6th value of resourceList
'110'

7th PUCCH resource provided by pucch-ResourceId obtained from the 7th value of resourceList
'111'

8th PUCCH resource provided by pucch-ResourceId obtained from the 8th value of resourceList
<---------------------------Other parts are omitted ------------------------------->

Reasons for change

To capture the agreement in the specification
Summary of changes

Adding 1bit, 2bits for PUCCH resource indicator field in addition to 3bits

Specs/Sections impacted

TS 38.213, Section 9

Consequences if not approved:

PUCCH resource indicator field is not clear in the bit width if it is not clarified.


3.3. Correction for sub-slot based PUCCH (CATT, vivo)
Not all the slots in section 9 should be replaced by sub-slot when a UE is provided subslotLength-ForPUCCH
CATT proposal:

-------------------------------------------------- Start of text proposal ------------------------------------------------------
9
UE procedure for reporting control information

*** Unchanged text is omitted ***
In the remaining of this Clause except for section 9.2.2 and 9.2.4, if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLength-ForPUCCH.
----------------------------------------------------- End of text proposal ------------------------------------------------------
vivo proposal:

Proposal 3: Adopt the following text proposal for sub-slot based PUCCH transmission in 38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9
UE procedure for reporting control information

*** Unchanged text is omitted ***

In the remaining of this Clause except for section 9.2.2, 9.2.4, 9.2.5 for multiple PUCCH resources in a slot to transmit CSI reports and 9.2.6, if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLength-ForPUCCH.
*** Unchanged text is omitted ***

----------------------------------------------------- End of text proposal ------------------------------------------------------
3.4. PUCCH resource for CSI and SR If one PUCCH-Config is provided (CATT, DOCOMO)
CATT proposal:

It is possible that UE is provided one PUCCH-config and subslotLengthForPUCCH-r16 is provided in the PUCCH-Config, the PUCCH configuration restriction should also be captured for this case. 
Proposal 5: Adopt the following TP for section 9 of TS38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9
UE procedure for reporting control information

*** Unchanged text is omitted ***
If a UE is provided one PUCCH-Config
-
if the UE is provided subslotLengthForPUCCH-r16 in the PUCCH-Config, the PUCCH resource for any SR configuration with priority index 0 or any CSI report configuration in the PUCCH-Config is within the subslotLengthForPUCCH-r16 symbols in the PUCCH-Config
If a UE is provided two PUCCH-Config
-
if the UE is provided subslotLengthForPUCCH-r16 in the first PUCCH-Config, the PUCCH resource for any SR configuration with priority index 0 or any CSI report configuration in any PUCCH-Config is within the subslotLengthForPUCCH-r16 symbols in the first PUCCH-Config
-
if the UE is provided subslotLengthForPUCCH-r16 in the second PUCCH-Config, the PUCCH resource for any SR configuration with priority index 1 in any PUCCH-Config is within the subslotLengthForPUCCH-r16 symbols in the second PUCCH-Config
----------------------------------------------------- End of text proposal ------------------------------------------------------
DCM proposal:

Reasons for change

The TP including following case was agreed in RAN1#102-e meeting, however it has not been captured in the current specification.

1. A UE is provided one PUCCH-config (i.e. low priority) with subslotLengthForPUCCH-r16. The PUCCH resource for any SR configuration or any CSI report configuration is within the subslotLengthForPUCCH-r16 symbols
Summary of changes
Add the corresponding changes to make the specification complete.    

Specs/Sections impacted 

TS 38.213 Section 9.

Consequences if not approved  

The spec is incomplete. 
Text proposal

---------------------------------Start of Text Proposal on TS 38.213 v16.3.0-----------------------
9
UE procedure for reporting control information

<Unchanged parts are omitted>

If a UE is provided one or two PUCCH-Config
-
if the UE is provided subslotLengthForPUCCH-r16 in the first PUCCH-Config, the PUCCH resource for any SR configuration with priority index 0 or any CSI report configuration in any PUCCH-Config is within the subslotLengthForPUCCH-r16 symbols in the first PUCCH-Config
-
if the UE is provided subslotLengthForPUCCH-r16 in the second PUCCH-Config, the PUCCH resource for any SR configuration with priority index 1 in any PUCCH-Config is within the subslotLengthForPUCCH-r16 symbols in the second PUCCH-Config
<Unchanged parts are omitted>

--------------------------------------End of Text Proposal on TS 38.213 v16.3.0------------------
3.5. Type-1 HARQ-ACK codebook for SPS PDSCH with PDSCH aggregation (CATT)
CATT proposal:

Proposal 7: Clarify that[image: image727.png]e S
Nppsca



 is determined per-serving cell in Rel-16.
Proposal 8: The value of [image: image729.png]Voporg
[PDSCH



 is determined as below:
· If UE is configured with SPS PDSCH and numberOfRepetitions-r16 on a serving cell, [image: image731.png]Voporg
[PDSCH



 is a maximum value numberOfRepetitions-r16 for the serving cell;
· If UE is not configured with SPS PDSCH or numberOfRepetitions-r16 on a serving cell, [image: image733.png]Voporg
[PDSCH



 is a maximum value of pdsch-AggregationFactor in PDSCH-Config or SPS-Config for the serving cell, if provided, otherwise [image: image735.png]Voporg
[PDSCH



.
A text proposal is provided below for the Type1 HARQ-ACK codebook determination.
-------------------------------------------------- Start of text proposal ------------------------------------------------------

<unchanged text omitted>
If a UE is configured to receive SPS PDSCH on a serving cell and an entry in pdsch-TimeDomainAllocationList or pdsch-TimeDomainAllocationListForDCI-Format1-2-r16  for the serving cell includes repetitionNumber-r16 in PDSCH-TimeDomainResourceAllocation-r16, [image: image737.png]IPDSCH



 is a maximum value of repetitionNumber-r16 for the serving cell. If the UE is not configured to receive SPS PDSCH on a serving cell or no entry in pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationListForDCI-Format1-2-r16 for the serving cell includes repetitionNumber-r16 in PDSCH-TimeDomainResourceAllocation-r16, [image: image739.png]IPDSCH



 is a maximum value of pdsch-AggregationFactor in SPS-Config or PDSCH-Config for the serving cell if provided; otherwise  [image: image741.png]


. The UE reports HARQ-ACK information for a PDSCH reception
-
from slot [image: image743.png]n — Nppscy + 1



 to slot [image: image745.png]


, if [image: image747.png]Nppecw

IPDSCH



 is provided by pdsch-AggregationFactor [6, TS 38.214], or 
-
from slot [image: image749.png]n — repetitionNumber-r16 + 1



 to slot [image: image751.png]


, if the Time domain resource assignment field in the DCI format scheduling or activating the PDSCH reception indicates an entry containing repetitionNumber-r16, or 
-
in slot [image: image753.png]


, otherwise 
only in a HARQ-ACK codebook that the UE includes in a PUCCH or PUSCH transmission in slot [image: image755.png]n+k



, where [image: image757.png]


 is a number of slots indicated by the PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format or provided by dl-DataToUL-ACK if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format. If the UE reports HARQ-ACK information for the PDSCH reception in a slot other than slot [image: image759.png]n+k



, the UE sets a value for each corresponding HARQ-ACK information bit to NACK. 

<unchanged text omitted>

----------------------------------------------------- End of text proposal ------------------------------------------------------
3.6. RRC parameter impact when two HARQ-ACK codebooks are configured (CATT)
According to TS38.331 parameter description, the HARQ-ACK codebook type is determined by pdsch-HARQ-ACK-CodebookList if configured, otherwise by field pdsch-HARQ-ACK-Codebook. However, only pdsch-HARQ-ACK-Codebook is considered for HARQ-ACK codebook in TS38.213.

In addition, when pdsch-HARQ-ACK-OneShotFeedback-r16 is configured for a UE, UE would be able to feedback multiple HARQ-ACK bits, hence the condition for UE to generate at most one HARQ-ACK information bit should be updated.
CATT proposal:
Proposal 9: Adopt the following text proposals for TS38.213 clause 7 and 9.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
7.2
Physical uplink control channel

If the UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG.

-
When the procedures are applied for MCG, the term 'serving cell' in this clause refers to serving cell belonging to the MCG.

-
When the procedures are applied for SCG, the term 'serving cell' in this clause refers to serving cell belonging to the SCG. The term 'primary cell' in this clause refers to the PSCell of the SCG. 
If the UE is configured with a PUCCH-SCell, the UE shall apply the procedures described in this clause for both primary PUCCH group and secondary PUCCH group.

-
When the procedures are applied for the primary PUCCH group, the term 'serving cell' in this clause refers to serving cell belonging to the primary PUCCH group.

-
When the procedures are applied for the secondary PUCCH group, the term 'serving cell' in this clause refers to serving cell belonging to the secondary PUCCH group. The term 'primary cell' in this clause refers to the PUCCH-SCell of the secondary PUCCH group.
If a UE is configured with pdsch-HARQ-ACK-CodebookList-r16, pdsch-HARQ-ACK-Codebook is replaced by pdsch-HARQ-ACK-CodebookList-r16 in this clause.
7.2.1
UE behaviour

If a UE transmits a PUCCH on active UL BWP [image: image760.wmf]b

 of carrier [image: image761.wmf]f

 in the primary cell [image: image762.wmf]c

 using PUCCH power control adjustment state with index [image: image763.wmf]l

, the UE determines the PUCCH transmission power [image: image764.wmf])
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where 
*** Unchanged text is omitted ***
-
For a PUCCH transmission using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 and for a number of UCI bits smaller than or equal to 11, [image: image767.wmf](
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 is a number of symbols excluding symbols used for DM-RS transmission, as defined in Clause 9.2.5.2, for PUCCH transmission occasion [image: image778.wmf]i
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-
For a PUCCH transmission using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 and for a number of UCI bits larger than 11, [image: image782.wmf](
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 is a number of symbols excluding symbols used for DM-RS transmission, as defined in Clause 9.2.5.2, for PUCCH transmission occasion [image: image795.wmf]i
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*** Unchanged text is omitted ***
9
UE procedure for reporting control information

If a UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG.

-
When the procedures are applied for MCG, the terms 'secondary cell', 'secondary cells' , 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the MCG respectively.

-
When the procedures are applied for SCG, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells (not including PSCell), serving cell, serving cells belonging to the SCG respectively. The term 'primary cell' in this clause refers to the PSCell of the SCG.

If a UE is configured with a PUCCH-SCell, the UE shall apply the procedures described in this clause for both primary PUCCH group and secondary PUCCH group
-
When the procedures are applied for the primary PUCCH group, the terms 'secondary cell', 'secondary cells' , 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the primary PUCCH group respectively.

-
When the procedures are applied for secondary PUCCH group, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells (not including the PUCCH-SCell), serving cell, serving cells belonging to the secondary PUCCH group respectively. The term 'primary cell' in this clause refers to the PUCCH-SCell of the secondary PUCCH group.

If a UE is configured with pdsch-HARQ-ACK-CodebookList-r16, pdsch-HARQ-ACK-Codebook is replaced by pdsch-HARQ-ACK-CodebookList-r16 in this clause.
*** Unchanged text is omitted ***
9.1
HARQ-ACK codebook determination

If a UE is provided pdsch-HARQ-ACK-CodebookList-r16, the UE can be indicated by pdsch-HARQ-ACK-CodebookList-r16 to generate one or two HARQ-ACK codebooks. If the UE is indicated to generate one HARQ-ACK codebook, the HARQ-ACK codebook is associated with a PUCCH of priority index 0. If a UE is provided pdsch-HARQ-ACK-CodebookList-r16, the UE multiplexes in a same HARQ-ACK codebook only HARQ-ACK information associated with a same priority index. If the UE is indicated to generate two HARQ-ACK codebooks
-
a first HARQ-ACK codebook is associated with a PUCCH of priority index 0 and a second HARQ-ACK codebook is associated with a PUCCH of priority index 1

-
the UE is provided first and second for each of {PUCCH-Config, UCI-OnPUSCH, PDSCH-codeBlockGroupTransmission} by {PUCCHConfigurationList, UCI-OnPUSCH-List, PDSCH-CodeBlockGroupTransmission-List}, respectively, for use with the first and second HARQ-ACK codebooks, respectively

*** Unchanged text is omitted ***
If a UE detects a DCI format 1_1 indicating 

-
SCell dormancy without scheduling a PDSCH reception, as described in Clause 10.3, and

-
is provided pdsch-HARQ-ACK-Codebook = dynamic or pdsch-HARQ-ACK-Codebook-r16 = enhancedDynamic-r16
the UE generates a HARQ-ACK information bit as described in Clause 9.1.3 for a DCI format 1_1 indicating SCell dormancy and the HARQ-ACK information bit value is ACK.
*** Unchanged text is omitted ***
9.1.3
Type-2 HARQ-ACK codebook determination 

This clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = dynamic or with pdsch-HARQ-ACK-Codebook-r16 = enhancedDynamic-r16. Unless stated otherwise, a PDSCH-to-HARQ_feedback timing indicator field provides an applicable value. 
A UE does not expect to multiplex in a Type-2 HARQ-ACK codebook HARQ-ACK information that is in response to a detection of a DCI format that does not include a counter DAI field.
If a UE receives a first DCI format that the UE detects in a first PDCCH monitoring occasion and includes a PDSCH-to-HARQ_feedback timing indicator field providing an inapplicable value from dl-DataToUL-ACK, 
-
if the UE detects a second DCI format, the UE multiplexes the corresponding HARQ-ACK information in a PUCCH or PUSCH transmission in a slot that is indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in the second DCI format, where
-
if the UE is not provided pdsch-HARQ-ACK-Codebook-r16 = enhancedDynamic-r16, the UE detects the second DCI format in any PDCCH monitoring occasion after the first one
-
if the UE is provided pdsch-HARQ-ACK-Codebook-r16 = enhancedDynamic-r16, the UE detects the second DCI format in any PDCCH monitoring occasion after the first one, and the second DCI format indicates a HARQ-ACK information report for a same PDSCH group index as indicated by the first DCI format as described in Clause 9.1.3.3 

-
if the UE is provided pdsch-HARQ-ACK-OneShotFeedback-r16, the first DCI format does not indicate SPS PDSCH release or SCell dormancy, the UE detects the second DCI format in any PDCCH monitoring occasion after the first one, and the second DCI format includes a One-shot HARQ-ACK request field with value 1, the UE includes the HARQ-ACK information in a Type-3 HARQ-ACK codebook, as described in Clause 9.1.4.
-
otherwise, the UE does not multiplex the corresponding HARQ-ACK information in a PUCCH or PUSCH transmission. 
*** Unchanged text is omitted ***
9.1.3.3
Type-2 HARQ-ACK codebook grouping and HARQ-ACK retransmission

If a UE is provided pdsch-HARQ-ACK-Codebook-r16 = enhancedDynamic-r16, the UE determines HARQ-ACK information for multiplexing in a PUCCH transmission occasion according to the following procedure. 
*** Unchanged text is omitted ***
9.2.1
PUCCH Resource Sets

If a UE does not have dedicated PUCCH resource configuration, provided by PUCCH-ResourceSet in PUCCH-Config, a PUCCH resource set is provided by pucch-ResourceCommon through an index to a row of Table 9.2.1-1 for transmission of HARQ-ACK information on PUCCH in an initial UL BWP of [image: image800.png]Ngite



 PRBs. 
The PUCCH resource set includes sixteen resources, each corresponding to a PUCCH format, a first symbol, a duration, a PRB offset [image: image802.png]RBEGF



, and a cyclic shift index set for a PUCCH transmission. 

The UE transmits a PUCCH using frequency hopping if not provided useInterlacePUCCH-PUSCH in BWP-UplinkCommon; otherwise, the UE transmits a PUCCH without frequency hopping. 

An orthogonal cover code with index 0 is used for a PUCCH resource with PUCCH format 1 in Table 9.2.1-1. 
The UE transmits the PUCCH using the same spatial domain transmission filter as for a PUSCH transmission scheduled by a RAR UL grant as described in Clause 8.3. 

If a UE is not provided pdsch-HARQ-ACK-Codebook, pdsch-HARQ-ACK-Codebook-r16 and pdsch-HARQ-ACK-OneShotFeedback-r16,  the UE generates at most one HARQ-ACK information bit.
----------------------------------------------------- End of text proposal ------------------------------------------------------
3.7. Missing description to the introduction to DCI format 0_2/1_2 (ETRI)
The DCI format 0_2 and format 1_2 do not appear in some sections. We address to include the appropriate texts without further discussions.
ETRI proposal:

Proposal 1: Include the DCI format 0_2 or format 1_2 in appropriate sections.
Power control section

Although the RAN1 does not discuss the detailed description, we believe that the text can be improved without further agreements.

	<Draft 38.213-g30, section 7.7>

… the UE received until and including the PDCCH monitoring occasion where the UE detects the first DCI format 0_0 or DCI format 0_1 or DCI format 0_2 scheduling an initial transmission of a transport block since a power headroom report was triggered …

<Draft 38.213-g30, section 7.7.1>
…

-
the second PUSCH transmission is scheduled by a DCI format 0_0 or a DCI format 0_1 or a DCI format 0_2 in a PDCCH received in a second PDCCH monitoring occasion, and

-
the second PDCCH monitoring occasion is after a first PDCCH monitoring occasion where the UE detects the earliest DCI format 0_0 or DCI format 0_1 or DCI format 0_2 scheduling an initial transmission of a transport block after a power headroom report was triggered 
…


HARQ-ACK reporting section

We found that the subcodebook is described for the DCI format 0_1 only. We think that 0_2 can be added as well.

	<Draft 38.213-g30, section 9.1.3.2 Type-2>

-
For the case of first and second HARQ-ACK sub-codebooks, DCI format 0_1 or DCI format 0_2 includes a first DAI field corresponding to the first HARQ-ACK sub-codebook and a second DAI field corresponding to the second HARQ-ACK sub-codebook


Slot format section

In our understanding, both DCI format 1_1 and format 1_2 can schedule PDSCH over multiple slots due to the extended TDRA field. 
	<Draft 38.213-g30, section 11.1>

…

If a UE is scheduled by a DCI format 1_1 or DCI format 1_2 to receive PDSCH over multiple slots, and if tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, indicate that, for a slot from the multiple slots, at least one symbol from a set of symbols where the UE is scheduled PDSCH reception in the slot is an uplink symbol, the UE does not receive the PDSCH in the slot. 

…


PUSCH DM-RS section

In our understanding, both DCI format 1_1 and format 1_2 can schedule non-codebook based PUSCH transmissions.
	<Draft 38.214-g30, section 6.1.1.2>

…

The UE shall perform one-to-one mapping from the indicated SRI(s) to the indicated DM-RS ports(s) and their corresponding PUSCH layers {0 … ν-1} given by DCI format 0_1 or DCI format 0_2 or by configuredGrantConfig according to clause 6.1.2.3 in increasing order.

The UE shall transmit PUSCH using the same antenna ports as the SRS port(s) in the SRS resource(s) indicated by SRI(s) given by DCI format 0_1 or DCI format 0_2 or by configuredGrantConfig according to clause 6.1.2.3, where the SRS port in (i+1)-th SRS resource in the SRS resource set is indexed as 
[image: image803.wmf]1000
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. 
…

For non-codebook based transmission, the UE can be scheduled with DCI format 0_1 or DCI format 0_2 when at least one SRS resource is configured in SRS-ResourceSet with usage set to 'nonCodebook'.


3.8. DAI size misalignment (Samsung)
Samsung proposal:

	
	

	Reason for change:
	The number of bits for the counter DAI can be 1 or 2. The number of bits for UL DAI is fixed as 2. When HARQ-ACK codebook is multiplexed on a PUSCH scheduled by a DCI format, there might be DAI size misalignment issue and as a consequence, UE cannot correctly construct the HARQ-ACK codebook.

For example, the number of bits for the counter DAI is 1, a PDSCH corresponds to 1 bit in the HARQ-ACK codebook. gNB sent 3 DL DCI formats scheduling 3 PDSCHs respectively with HARQ-ACK in slot n, UE received the first 2 DL DCI formats and missed the last DL DCI format. UE received a UL DCI format scheduling a PUSCH in slot n with UL DAI =3.

According to current spec, [image: image805.png]Viemo2



=3, j=0,[image: image807.png]


. gNB expects 3 bits, UE receives 2 DCIs but can only send HARQ-ACK for the first DCI.
To void information loss of UL DAI, one solution is converting [image: image809.png]Viems



 into 2 bits before comparing with [image: image811.png]Viemo2



. There will be no information loss and the MSB of UL DAI can help finding up to 3 missed DCIs.


	
	

	Summary of change:
	Converting 1 or 2 bits C-DAI into 2 bits C-DAI after the completion of the [image: image813.png]


 and [image: image815.png]


 loops, HARQ-ACK codebook size is determined based on 2 bits UL-DAI/T-DAI. 

	
	

	Consequences if not approved:
	Type-2 HARQ-ACK codebook may not be correctly constructed according to current spec when the HARQ-ACK codebook is transmited on a PUSCH schduled by a DCI format.


9.1.3.1 Type-2 HARQ-ACK codebook in physical uplink control channel

*** Unchanged text is omitted ***
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if harq-ACK-SpatialBundlingPUCCH is not provided and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for at least one configured DL BWP of at least one serving cell,
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 = HARQ-ACK information bit corresponding to the first transport block of this cell
[image: image846.png]0 T+ 2vPloar em—1)+1



 = HARQ-ACK information bit corresponding to the second transport block of this cell
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elseif harq-ACK-SpatialBundlingPUCCH is provided to the UE and [image: image848.wmf]m

 is a monitoring occasion for PDCCH with a DCI format that supports PDSCH reception with two transport blocks and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks in at least one configured DL BWP of a serving cell,
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 = binary AND operation of the HARQ-ACK information bits corresponding to the first and second transport blocks of this cell
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else
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 = HARQ-ACK information bit of this cell

[image: image854.png]=WV UT, j+ VEiparem — 1)




end if 
end if
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end while
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end while
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if UE does not set [image: image859.png]Viemp2
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end if
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end if
if harq-ACK-SpatialBundlingPUCCH is not provided to the UE and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for at least one configured DL BWP of a serving cell,
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else
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end if
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*** Unchanged text is omitted ***
3.9. Clarification of the maximum number of PUCCH resource sets (DOCOMO)
DCM proposal:

Reasons for change

Based on the current specification, it can be seen that up to four PUCCH resource sets can be configured “among different priorities”. However, it is common understanding that up to four PUCCH resource sets can be configured “per priority” to keep the PUCCH resource set selection behavior as Rel.15.

Summary of changes
Clarify that up to four PUCCH resource sets can be configured “per priority”.

Specs/Sections impacted 

TS 38.213 Section 9.2.1.

Consequences if not approved  

A UE may not be configured up to four PUCCH resource sets “per priority”, and the PUCCH resource set selection behavior may not be the same as Rel.15 for each priority.
Text proposal

---------------------------------Start of Text Proposal on TS 38.213 v16.3.0-----------------------
9.2.1
PUCCH Resource Sets

<Unchanged parts are omitted>

A UE can be configured up to four sets of PUCCH resources in a PUCCH-Config. A PUCCH resource set is provided by PUCCH-ResourceSet and is associated with a PUCCH resource set index provided by pucch-ResourceSetId, with a set of PUCCH resource indexes provided by resourceList that provides a set of pucch-ResourceId used in the PUCCH resource set, and with a maximum number of UCI information bits the UE can transmit using a PUCCH resource in the PUCCH resource set provided by maxPayloadSize. For the first PUCCH resource set, the maximum number of UCI information bits is 2. A maximum number of PUCCH resource indexes for a set of PUCCH resources is provided by maxNrofPUCCH-ResourcesPerSet. The maximum number of PUCCH resources in the first PUCCH resource set is 32 and the maximum number of PUCCH resources in the other PUCCH resource sets is 8. 

<Unchanged parts are omitted>

--------------------------------------End of Text Proposal on TS 38.213 v16.3.0------------------
3.10. Clarification of sub-slot partition within a slot (HW)
Huawei proposal:

	
	

	Reason for change:
	According to the agreement in the RAN1 #98 meeting, at least the following two sub-slot configurations for PUCCH are supported: “2-symbol*7” and “7-symbol*2”. However, only the length of sub-slots is defined in the specification by subslotLength-ForPUCCH, it is not clear how to divide a slot into multiple sub-slots, i.e. the location of the sub-slots in a lot, which will have impact on the determination of the location for PUCCH transmisison. 

	
	

	Summary of change:
	Add the sentence “a slot is divided into consecutive sub-slots with the number of symbols of each sub-slot as indicated by subslotLengthForPUCCH-r16”.

	
	

	Consequences if not approved:
	The definition of sub-slot is incomplete.


9
UE procedure for reporting control information
< Unchanged parts are omitted >
In the remaining of this Clause, if a UE is provided subslotLength-ForPUCCH-r16, a slot is divided into consecutive sub-slots with the number of symbols of each sub-slot as indicated by subslotLength-ForPUCCH-r16, and a slot for an associated PUCCH transmission is replaced by a sub-slot.
< Unchanged parts are omitted >
3.11. The priority of HARQ-ACK codebook or PUSCH scheduled by fallback DCIs (ZTE)
ZTE proposal:

Proposal 2: Adopt following text change for clause 9 in TS 38.213.

--------------------------------------------Text Proposal 2 for Section 9 in TS38.213 [1]-----------------------------------

	9
UE procedure for reporting control information
<---------------------------Other parts are omitted ------------------------------->
If in an active DL BWP a UE monitors PDCCH either for detection of DCI format 0_1 and DCI format 1_1 or for detection of DCI format 0_2 and DCI format 1_2, a priority index can be provided by a priority indicator field. If a UE indicates a capability to monitor, in an active DL BWP, PDCCH for detection of DCI format 0_1 and DCI format 1_1 and for detection of DCI format 0_2 and DCI format 1_2, a DCI format 0_1 or a DCI format 0_2 can schedule a PUSCH transmission of any priority and a DCI format 1_1 or a DCI format 1_2 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority. A DCI format 0_0 can schedule a PUSCH transmission of priority index 0 and a DCI format 1_0 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of priority index 0. 
When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes, the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of smaller priority index as described in Clause 9.2.5. Then, 

<---------------------------Other parts are omitted ------------------------------->

Reasons for change

To capture the agreement in the specification
Summary of changes

A DCI format 0_0 can schedule a PUSCH transmission of priority index 0 and a DCI format 1_0 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of priority index 0.

Specs/Sections impacted

TS 38.213, Section 9

Consequences if not approved:

The priority of HARQ-ACK codebook or PUSCH scheduled by fallback DCIs in the specification is not clear.
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�This loop corresponds to Step 2, as described in Proposal 1: 


Step 2: If a UL sub-slot in the HARQ-ACK window spans multiple DL slots, create a new TDRA table which is the union of the configured TDRA table and the configured TDRA table offset by 14 symbols. �


���


Note that different UL and DL SCS is what may trigger having an UL sub-slot which spans across multiple DL slots.


�This loop corresponds to Step 3, as described in Proposal 1: 


Step 3: Split the TDRA table into N sub-tables (denoted as Ri) based on the sub-slot length and PDSCH-to UL sub-slot association. N is the number of sub-slots within a slot.�





A TDRA row r is assigned to Ri, if the DL ending symbol (S+L) is larger than the first corresponding UL symbol index of the PUCCH (sub-)slot and smaller or equal to the corresponding UL symbol index of the PUCCH (sub-)slot.


�This loop corresponds to Step 4, where pruning is done per sub-slot, as described in Proposal 1: 


Step 4: Do pruning based on TDD configuration and sub-table per sub-slot similar as Rel-15.


�Type-1 CB construction is repeated now for the case where ca-SlotOffset is provided.
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